An abnormal opacity was found incidentally on chest radiography in a 19-year-old Japanese man with lumbago. Chest computed tomography (CT) revealed a 55 × 40 mm welldefined mass with smooth margins in the lower lobe of the right lung (S6). Contrastenhanced dynamic CT showed that the lesion was not enhanced, suggesting a cystic lesion, such as a bronchogenic cyst. However, contrast-enhanced dynamic magnetic resonance imaging (MRI) revealed enhancement of the lesion, which had a clear margin and homogenous consistency, suggesting a benign pulmonary solid tumor. Video-assisted thoracoscopic surgery, S6 segmentectomy, was performed, disclosing the lesion to be solid. Histopathologically, the tumor consists of spindle cells with ample eosinophilic cytoplasm arranged in an interlacing pattern. Immunohistochemical staining revealed positive desmin reactivity but was negative for α smooth muscle actin and HHF-35 (muscle specific actin), indicating atypical phenotypic differentiation. The lesion was accordingly diagnosed as leiomyosarcoma with low grade malignancy, and right lower lobectomy was performed. The patient has remained free from recurrence for 18 months without any additional chemotherapy or radiation therapy. Contrast-enhanced dynamic MRI should be carried out to facilitate accurate preoperative diagnosis and selection of the correct surgical plan.
Primary pulmonary leiomyosarcoma is a rare neoplasm reported to originate from pulmonary arteries, veins, or parenchyma (Ohta et al. 1992; Moran et al. 1997; Fitoz et al. 2000; Silvestris et al. 2003) . It is further classified into bronchial and peripheral types by its location and origin (Hartman and Shochat 1983; Shimota et al. 1991; Ohta et al. 1992; Attanoos et al. 1996; Moran et al. 1997; Silvestris et al. 2003) .
In general, the radiological features of sarcomas are non-specific; these tumors appear expansive with distinct margins and are difficult to differentiate from carcinoma. While it is also difficult to make histological classification from radiological findings, higher grade sarcomas often exhibit internal necrosis, indicative of their aggressive nature (Fitoz et al. 2000; Gladish et al. 2002) .
We report a case of primary pulmonary sarcoma in which contrast-enhanced dynamic computed tomography (CT) suggested a cystic tumor, and contrast-enhanced dynamic magnetic resonance imaging (MRI) was useful in establishing the correct diagnosis of the solid tumor. We received approval from the ethical committee of Nagasaki University Hospital regarding publication of the present case.
CASE REPORT
The patient was a 19-year-old Japanese man. An abnormal opacity was found incidentally on chest radiography (Fig. 1) during the further investigation of lumbago. Chest CT revealed a 55 × 40 mm well-defined mass with smooth margins in the lower lobe of the right lung (S6 area). The lesion had homogeneous internal characteristics with a CT value of around 45 Hounsfield Units. Contrast-enhanced dynamic CT revealed no significant enhancement of the lesion, suggesting a cystic lesion such as bronchogenic cyst (Fig. 2) . However, MRI revealed that the lesion was isointense on T1-weighted imaging and hyperintense on T2-weighted imaging compared to the intensity of surrounding muscles (Fig. 3a, b) . These intensity findings did not suggest a cystic nature or myxoid degeneration of the lesion. In addition, contrast-enhanced dynamic MRI revealed gradual enhancement of the lesion, indicating a solid nature and suggesting a benign pulmonary solid tumor (Fig. 3c) .
We subsequently performed video-assisted thoracoscopic surgery; S6 segmentectomy. Since intraoperative frozen section revealed benign tumor or low grade sarcoma, lower lobectomy was not performed.
The resected tumor was white-grey and solid with a distinct margin. We observed no necrosis or communication with large vessels or the main bronchus (Fig. 4a) .
Histopathologically, the tumor was surrounded by fibrous capsule-like tissue consisting of compressed pulmonary parenchyma. Several bronchioles were visible at the periphery, indicating the origin of this lesion (Fig. 4b) . The tumor consisted of spindle cells with ample eosinophilic is currently doing well and has been free from recurrence for 18 months postoperatively, without any additional chemotherapy or radiation therapy.
DISCUSSION
Primary pulmonary leiomyosarcoma is extremely rare (Gladish et al. 2002) . Although leiomyosarcoma is the most frequent type of primary pulmonary sarcoma (Janssen et al. 1994; Attanoos et al. 1996) , immunohistochemical staining is essential for the correct classification of sarcomatous lesions (Moran et al. 1997) .
In the present case, α SM actin and HHF-35 reactivity, which are sensitive markers for smooth muscle, were absent, despite the fact that low grade sarcomas are generally better differentiated into normal smooth muscle cells. However, the literature does contain reports of pulmonary low grade leiomyosarcoma with negative α SM actin and positive desmin reactivity (Moran et al. 1997) . Staining with multiple antibodies such as α SM actin, desmin, and HHF-35, is therefore necessary.
Leiomyosarcoma tends to occur in older patients; however, it has been reported in children and young patients, as in the present case (VeraRoman et al. 1983; Jimenez et al. 1986; Takeda et al. 2004) . Pulmonary leiomyosarcomas are subdivided into parenchymal, arterial, and venous types (Ohta et al. 1992; Moran et al. 1997; Fitoz et al. 2000) . Since the present tumor had no connection to large vessels, it was classified as parenchymal type. This type is further subclassified into proximal bronchial and peripheral subtypes (Shimota et al. 1991; Ohta et al. 1992; Attanoos et al. 1996; Moran et al. 1997; Takakura et al. 2004 ). The present case belongs to the latter subtype, which is thought to originate from mesenchymal smooth muscle cells or smooth muscle of small bronchioles (Shimota et al. 1991; Ohta et al. 1992; Attanoos et al. 1996; Moran et al. 1997; Takakura et al. 2004) .
In peripheral-type tumors such as the present case, prognosis depends on grade (Miller and Allew 1993; Janssen et al. 1994; Moran et al. 1997) . Leiomyosarcomas are classified as low, intermediate, and high grade according to histo- (Moran et al. 1997) . Good prognosis was anticipated for the present tumor, and indeed, no recurrence has occurred 18 months postoperatively.
Radiologically, sarcoma appears as a nonspecific solitary well-defined nodule/mass with smooth margins. Lobulation is not uncommon. Lesions often exhibit internal heterogeneity, indicating intratumoral hemorrhage and/or tumor necrosis (Fitoz et al. 2000; Gladish et al. 2002) . However, tumors that have no necrosis and show no enhancement on contrast-enhanced CT are difficult to precisely differentiate from cystic lesions. Therefore, contrast-enhanced dynamic MRI can be useful in differentiating between cystic and solid lesions, particularly when it is not certain whether the lesion is solid on contrast-enhanced CT.
The histopathological differential diagnosis includes sarcomatoid/spindle cell neoplasms such as pleomorphic/spindle cell carcinoma, monophasic synovial sarcoma, solitary fibrous tumor, inflammatory pseudotumor, inflammatory myofibroblastic tumor, rhabdomyosarcoma, and follicular dendritic cell sarcoma, as well as leiomyosarcoma. However, the present histologic features such as distinct margins, interlacing patterns of rather monotone pleomorphic spindle cells, and lack of striation exclude these differential diagnoses, as does the panel of immunohistochemical markers that we used.
In conclusion, in this case of low grade primary pulmonary leiomyosarcoma, contrastenhanced dynamic CT findings were not particularly useful; however, contrast-enhanced dynamic MRI was useful in detecting a solid tumor, leading to resection and correct diagnosis utilizing a panel of immunohistochemical markers. We recommend contrast-enhanced dynamic MRI to facilitate accurate preoperative diagnosis and selection of the correct surgical plan.
